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Summary  Management  of  spinal  metastasis  is  still  controversial  and  must  take  into  account
various parameters.  The  aim  of  this  study  is  to  report  the  technical  feasibility  of  a  less  inva-
sive anterior  cervical  balloon  kyphoplasty  for  vertebral  body  reinforcement.  Six  consecutive
patients with  an  osteolytic  cervical  metastasis,  without  neurologic  compromise,  and  for  whom
a curative  treatment  was  not  indicated,  were  retrospectively  reviewed.  All  patients  underwent
balloon kyphoplasty  through  a  small  anterolateral  cervicotomy.  Evaluation  of  the  technique
outcomes  was  clinical  and  radiologic  with  a  systematic  CT-scan.  During  the  follow-up  period
(6 months  average),  neurologic  examination  was  normal  in  all  cases  with  reduced  cervical  pain
and without  reported  loss  of  motion  of  the  cervical  spine.  A  cement  leakage  was  noticed  in  two
cases without  clinical  consequences.  This  less  invasive  procedure  was  feasible  and  provided
satisfactory  preliminary  results.  It  can  therefore  be  a  valuable  alternative  in  selected  cases
where a  curative  treatment  is  not  indicated.
Level  of  evidence:  Level  IV  retrospective  observational  study.
© 2012  Elsevier  Masson  SAS.  All  rights  reserved.
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nIntroduction
Surgical  management  of  cervical  spinal  metastasis  can  vary
from  a  complete  resection  to  a  single  neurologic  decompres-
sion  or  vertebral  body  reinforcement  in  the  case  of  palliative
treatment.
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1877-0568/$ – see front matter © 2012 Elsevier Masson SAS. All rights re
doi:10.1016/j.otsr.2012.01.004In  some  speciﬁc  cases,  lytic  lesions  can  lead  to  verte-
ral  body  destruction  without  neurologic  deﬁcit  and  in  order
o  prevent  neurological  deterioration,  a  bony  reinforcement
eeds  to  be  achieved.  Among  the  different  strategies  avai-
able,  it  seems  reasonable  to  choose  the  more  efﬁcient  and
ess  invasive  for  these  patients  with  frequent  comorbidities.
Cement  injection  techniques  can  be  interesting  alter-
atives  and  since  its  initial  description  [1],  have  became
ncreasingly  popular  [2—4]. In  order  to  prevent  the  risk  of
ement  leakage,  kyphoplasty  was  then  introduced  with  high
atisfactory  results  in  pain  management  for  lumbar  metas-
asis  [5—7]. According  to  these  outcomes,  indications  of
served.
3 B.  Blondel  et  al.
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yphoplasty  have  been  diversiﬁed  and  combined  with  other
inimal  invasive  procedures  [8].  But  like  any  other  surgi-
al  procedure  some  risks  are  associated  with  kyphoplasty,
ement  leakage  being  one  of  the  most  important.  According
o  Ryu  et  al.  [9],  this  risk  is  higher  above  T5  and  is  related
o  the  volume  of  injected  cement.  To  minimize  these  risks
t  the  cervical  level,  an  anterior  approach  associated  with
 balloon  kyphoplasty  may  be  a  valuable  solution  in  order  to
einforce  the  damaged  vertebral  body  and  for  cervical  pain
elief.
atients and methods
tudy  design
ix  consecutive  patients  were  retrospectively  reviewed
level  IV  retrospective  observational  study).  Patients  were
ncluded,  after  informed  consent,  when  presenting  one  cer-
ical  metastatic  lytic  lesion  between  C2  and  C7,  without
eurologic  deﬁcit  on  the  initial  clinical  evaluation.  Cement
one  reinforcement  was  done  when  the  cervical  lesion  was
estructive  enough  to  present  a  risk  for  the  spinal  cord  by
estabilization  of  the  spine  and  for  whom  a  curative  treat-
ent  was  not  indicated.  Patients  presenting  an  abnormal
eurologic  examination,  a  spinal  cord  compression  or  an
nvolvement  of  the  posterior  wall  of  the  vertebral  body  on
adiographic  evaluation  were  not  considered  as  candidates
or  this  procedure.
urgical  procedure
ach  patient  was  informed  of  risks  and  beneﬁts  of  the  pro-
edure.  All  the  procedures  were  performed  under  general
nesthesia  in  the  supine  position  on  a  radiolucent  table.
 double  control  by  AP  and  lateral  C-arm  was  used  every
ime.  Approach  was  a  right  cervicotomy  after  a  2  cm  skin
ncision,  and  once  the  vertebral  body  was  exposed,  the
yphoplasty  cannula  was  introduced  through  the  body  cor-
ex  under  anteroposterior  and  lateral  guidance.  A  10  mm
yphoplasty  balloon  (Kyphon,  Medtronic,  Minnesota)  was
hen  introduced,  inﬂated  then  deﬂated  in  order  to  create  a
avity  for  cement  injection.  High  viscosity  PMMA  cement  was
ubsequently  injected  slowly  in  the  vertebral  body  under  ﬂu-
roscopic  guidance.  When  a  cement  leakage  was  noticed,
njection  was  immediately  stopped.
Conventional  wound  closure  was  done  without  drainage,
nd  no  collar  or  orthesis  was  prescribed.  In  one  case,  a
atient  was  presenting  an  axis  lytic  lesion  responsible  for  a
athological  fracture  and  this  procedure  was  therefore  pre-
eded  by  insertion  of  an  anterior  screw  in  order  to  avoid  a
isplacement  of  the  dens  fracture.
linical  and  radiologic  evaluation
ll  patients  had  a  normal  neurologic  evaluation  pre-
peratively.  Subsequent  examinations  were  performed
ostoperatively  and  before  discharge.  Cervical  pain  was
valuated  pre  and  postoperatively  using  the  Visual  Analogic
core.
p
T
digure  1  Preoperative  sagittal  T1-weighted  MRI  showing
etastatic  lesion  of  the  axis,  without  neurologic  compression.
Radiologic  evaluation  included  a  cervical  CT-scan  and  MRI
n  preoperative  course  in  order  to  conﬁrm  the  diagnosis,
ave  a  precise  evaluation  of  bony  lesions,  and  determine
he  risk  of  cement  leakage.  MRI  conﬁrmed  the  absence  of
eurological  compromise  (Fig.  1).
During  the  postoperative  period,  a  CT-scan  was  per-
ormed  the  day  after  surgery  in  order  to  verify  the  absence
f  leakage  and  cement  disposition  in  the  vertebral  body.
urther  radiographic  examinations  were  adapted  to  patient
ondition  and  evolution  of  the  metastatic  disease.
esults
linical  evaluation
ix  patients  (three  men  and  three  women)  with  a  mean  age
f  63.5  years  (46—73)  were  included.  The  involved  vertebra
as  the  axis  in  four  cases,  C4  and  C5  in  one  case  respectively.
he  cervical  lesion  was  a  lytic  metastasis,  related  to  breast
ancer  in  two  cases,  lung  cancer  in  one  case,  kidney  cancer
ne  case  and  to  multiple  myeloma  in  the  last  two  cases.  The
urgical  procedure  was  uneventful  for  all  the  patients  and
stimated  blood  loss  was  always  below  200  mL.
Immediate  and  delayed  postoperative  neurological
xaminations  were  normal  in  all  cases  and  mean  length  of
ospitalization  was  2  days  (1—5).
Pain  relief  was  observed  immediately  after  the  proce-
ure  and  mean  VAS  cervical  pain  decreased  from  80  (60—100)
reoperatively  to  20  (0—30)  on  the  day  of  discharge  and  at
ast  follow-up.  Based  on  clinical  examinations,  no  clinically
isible  cervical  loss  of  motion  was  observed  nor  reported  by
atients.
Mean  follow-up  was  10  months  (6—20)  and  during  this
eriod,  no  complication  related  to  the  procedure  was  noted.
wo  patients  died  from  an  evolution  of  the  metastatic
isease  during  the  observation  period.
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Figure  2  Preoperative  sagittal  CT-scan  showing  a  lytic  lesion
of the  vertebral  body  of  C5.
Figure  3  Postoperative  sagittal  CT-scan  after  the  balloon
Figure  4  Sagittal  postoperative  CT-scan  showing  a  posterior
C2 leakage  without  clinical  consequence.  Of  note,  this  patient
underwent  in  the  same  time  and  through  the  same  approach  an
anterior C2  osteosynthesis  using  a  screw.
Table  1  Summary  of  procedures  levels  and  cement
leakage.
Patient  Gender  Level  Procedure  Cement  leakage
1  Male  C2  Kyphoplasty  No
2 Male  C2  Kyphoplasty  Disc  below
3 Female  C2  Kyphoplasty  No
4 Male  C2  Kyphoplasty
+  anterior
screw
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metastasis  [2—4,10]  and  a  potential  for  faster  recovery
than  conventional  surgery  due  to  minimal  muscle  damage.kyphoplasty  (same  patient  than  Fig.  2).
Radiographic  evaluation
Based  on  the  postoperative  CT-scan,  ﬁlling  of  the  verte-
bral  body  with  cement  was  judged  satisfactory  in  every  case
(Figs.  2  and  3).  For  the  patient  with  an  associated  axis  screw
insertion,  positioning  of  the  implant  was  correct.  Concern-
ing  the  two  patients  with  the  lower  cervical  procedure,  no
leakage  was  noted.  Two  patients  out  of  the  four  treated  for
an  axis  lytic  lesion  showed  cement  leakage  without  clinical
consequence.  One  was  in  the  disc  below  while  the  other  one
was  posterior  to  the  C2  vertebral  body  (Fig.  4).  Series  data
C
d5 Female  C5  Kyphoplasty  No
6 Female  C4  Kyphoplasty  No
n  levels,  procedures  and  cement  leakage  are  summarized
n  Table  1.
iscussion
anagement  of  patients  with  spinal  metastasis  is  complex,
equires  a  multidisciplinary  approach,  and  surgical  proce-
ures  are  still  controversial.  When  a  curative  treatment
s  not  indicated  and  in  the  absence  of  neurologic  deﬁcit,
urgery  will  have  two  main  objectives:  stabilize  the  spine
nd  relieve  cervical  pain.  In  such  cases,  due  to  frequent
omorbidities  and  a  limited  life  expectancy,  major  surgical
rocedures  may  be  avoided.  Therefore,  balloon  kyphoplasty
an  be  a  valuable  alternative.
Such  percutaneous  procedures  have  been  previously
escribed  with  more  than  90%  of  pain  relief  for  lumbaroncerning  cervical  spine,  the  situation  is  different
ue  to  the  increased  risk  of  cement  leakage  and  the
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[44  
ifﬁculty  of  a  conventional  posterior  approach.  Previous
uthors  have  reported  results  of  vertebroplasty  in  oste-
lytic  cervical  lesions  [11—13]  and  a  high  rate  of  leakage
s  noted  even  if  there  were  no  clinical  signiﬁcance.  More
ecently,  cervical  kyphoplasty  has  been  reported  in  dif-
erent  case  reports  [14—16]  using  various  techniques.
urgical  approaches  vary  for  axis  treatment;  some  authors
ave  described  percutaneous  procedures  [11,13,16]  via  an
nterolateral  access  [17]  or  using  a  transoral  approach
18,19].  The  transoral  route  is  the  most  direct  but  is  associ-
ted  with  more  infectious  complications  [20,21]  and  cement
eakage  in  prevertebral  tissues.  On  the  other  hand,  using  an
nterolateral  percutaneous  approach  decreases  infectious
isk  but  can  lead  to  a  higher  risk  of  vascular  and  nervous
esions.  In  our  experience,  we  prefer  to  utilize  a  small
ight  anterolateral  cervicotomy  (2  cm  average)  in  order  to
ecrease  the  risk  of  infection  for  these  fragile  patients
20]. Additional  support  for  this  approach  is  the  reduction
f  neurologic  and  vascular  risk  using  a  small  open  inci-
ion  in  contrast  to  a  truly  percutaneous  kyphoplasty,  which
ill  also,  require  use  of  general  anesthesia.  This  procedure
as  indicated  in  patients  with  cervical  metastasis  but  with-
ut  spinal  cord  compression  visible  on  a  MRI  and  without
nvolvement  of  the  posterior  wall  of  the  vertebral  body  on
 CT-scan.  Furthermore,  during  the  procedure,  we  recom-
end  the  use  of  high  viscosity  and  radio-opaque  cement  in
rder  to  secure  the  injection  and  to  decrease  the  risk  for
eakage.  Patients  with  multi-level  cervical  involvement  may
e  treated  on  two  contiguous  levels  by  the  same  incision,
owever  we  do  not  have  experience  on  such  cases  and  there-
ore  recommend  this  procedure  for  mono-level  metastasis.
In  our  experience,  this  procedure  gave  a  quick  and  impor-
ant  pain  relief,  stable  in  time  without  neurologic  defects,
ffering  the  possibility  to  start  quickly  during  postoperative
ourse  an  oncologic  therapy.  Patients  were  satisﬁed  with
he  clinical  results  and  in  most  cases  were  discharged  from
he  hospital  the  day  after  surgery.  Radiologic  evaluations
howed  satisfactory  reinforcement  of  vertebral  bodies  in  all
he  cases.  While  there  were  two  cases  with  leakages  these
ere  without  clinical  signiﬁcance.  This  lower  rate  of  leak-
ge,  in  contrast  with  vertebroplasty,  supports  the  use  of  a
alloon  kyphoplasty  in  order  to  inject  high  viscosity  cement
n  a  pre-formed  cavity.  However,  longer  follow-up  will  be
eeded  in  order  to  conﬁrm  stability  in  time  of  the  results.
urthermore,  this  technique  is  not  designed  to  replace  con-
entional  curative  surgery  whenever  possible.
Like  every  technique  speciﬁc  attention  must  also  be
aid  to  the  irradiation  of  the  surgeon  and  the  patient
22,23].  Furthermore,  a  multidisciplinary  approach  for  these
alliative  patients  is  always  necessary  for  an  optimal
herapy.
onclusions
ervical  kyphoplasty  was  technically  feasible,  with  satis-
actory  initial  clinical  results.  It  has  therefore,  for  us,  a
ood  potential  for  the  management  of  patients  with  cervical
etastasis  for  whom  conventional  surgery  is  not  indicated,
n  order  to  prevent  vertebral  collapse  and  neurologic  disor-
ers.
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isclosure of interest
he  authors  declare  that  they  have  no  conﬂicts  of  interest
oncerning  this  article.
Funding: no  fund  from  any  sources  was  received  for  this
ork.
eferences
[1] Galibert P, Deramond H, Rosat P, Le Gars D. Preliminary note
on the treatment of vertebral angioma by percutaneous acrylic
vertebroplasty. Neurochirurgie 1987;33:166—8.
[2] Barragan-Campos HM, Vallee JN, Lo D, et al. Percutaneous
vertebroplasty for spinal metastases: complications. Radiology
2006;238:354—62.
[3] Chiras J, Barragan-Campos HM, Cormier E, et al. Vertebro-
plasty: state of the art. J Radiol 2007;88:1255—60.
[4] Hulme PA, Krebs J, Ferguson SJ, Berlemann U. Vertebroplasty
and kyphoplasty: a systematic review of 69 clinical studies.
Spine 2006;31:1983—2001.
[5] Fourney DR, York JE, Cohen ZR, et al. Management of
atlantoaxial metastases with posterior occipitocervical stabi-
lization. J Neurosurg 2003;98:165—70.
[6] Hentschel SJ, Burton AW, Fourney DR, Rhines LD, Mendel E.
Percutaneous vertebroplasty and kyphoplasty performed at a
cancer center: refuting proposed contraindications. J Neuro-
surg Spine 2005;2:436—40.
[7] Mendel E, Bourekas E, Gerszten P, Golan JD. Percutaneous
techniques in the treatment of spine tumors: what are the
diagnostic and therapeutic indications and outcomes? Spine
(Phila Pa 1976) 2009;34:S93—100.
[8] Fuentes S, Blondel B, Metellus P, et al. Percutaneous kypho-
plasty and pedicle screw ﬁxation for the management of
thoraco-lumbar burst fractures. Eur Spine J 2010;19:1281—7.
[9] Ryu KS, Park CK, Kim MC, Kang JK. Dose-dependent epidural
leakage of polymethylmethacrylate after percutaneous verte-
broplasty in patients with osteoporotic vertebral compression
fractures. J Neurosurg 2002;96:56—61.
10] Fourney DR, Schomer DF, Nader R, et al. Percutaneous verte-
broplasty and kyphoplasty for painful vertebral body fractures
in cancer patients. J Neurosurg 2003;98:21—30.
11] Mont’Alverne F, Vallee JN, Cormier E, et al. Percutaneous ver-
tebroplasty for metastatic involvement of the axis. AJNR Am J
Neuroradiol 2005;26:1641—5.
12] Rhiew R, Manjila S, Dezure A, et al. Minimally invasive ante-
rior vertebroplasty for C-2 metastatic lesions. Neurosurg Focus
2008;25:E4.
13] Rodriguez-Catarino M, Blimark C, Willen J, Mellqvist UH, Rodjer
S. Percutaneous vertebroplasty at C2: case report of a patient
with multiple myeloma and a literature review. Eur Spine J
2007;16(Suppl 3):242—9.
14] Fransen P, Collignon FP. Direct anterolateral balloon kypho-
plasty for a painful C-2 osteolytic malignant lesion. Case
illustration. J Neurosurg Spine 2007;6:374.
15] Fuentes S, Metellus P, Pech-Gourg G, Dufour H, Grisoli F. Surgi-
cal kyphoplasty for management of axis metastasis: technical
note kyphoplastie de C2. Neurochirurgie 2009;55:323—7.
16] Lykomitros V, Anagnostidis KS, Alzeer Z, Kapetanos GA. Percu-
taneous anterolateral balloon kyphoplasty for metastatic lytic
lesions of the cervical spine. Eur Spine J 2010;19:1948—52.
17] Zapalowicz K, Skora P, Myslinski R, Karnicki F, Radek A. Balloon
kyphoplasty for painful C-7 vertebral hemangioma. J Neurosurg
Spine 2008;8:458—61.
18] Martin JB, Gailloud P, Dietrich PY, et al. Direct transoral
approach to C2 for percutaneous vertebroplasty. Cardiovasc
Intervent Radiol 2002;25:517—9.
[Metastatic  cervical  kyphoplasty  
[19] Monterumici DA, Narne S, Nena U, Sinigaglia R. Transoral
kyphoplasty for tumors in C2. Spine J 2007;7:666—70.
[20] Jones DC, Hayter JP, Vaughan ED, Findlay GF. Oropharyngeal
morbidity following transoral approaches to the upper cervical
spine. Int J Oral Maxillofac Surg 1998;27:295—8.
[21] Hadley MN, Spetzler RF, Sonntag VK. The transoral approach to
the superior cervical spine. A review of 53 cases of extradural
cervicomedullary compression. J Neurosurg 1989;71:16—23.
[345
22] Bindal RK, Glaze S, Ognoskie M, et al. Surgeon and
patient radiation exposure in minimally invasive transforam-
inal lumbar interbody fusion. J Neurosurg Spine 2008;9:
570—3.23] Mroz TE, Abdullah KG, Steinmetz MP, Klineberg EO, Lieber-
man  IH. Radiation exposure to the surgeon during percutaneous
pedicle screw placement. J Spinal Disord Tech 2011;24:
264—7.
